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latitudes. 
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SUMMARY 


The Canadian crop calendars In this report were produced for the Large Area 
Crop Inventory Experiment (LAC IE), and the enclosed ancillary material was 
developed to evaluate the LACIE crop calendars. The lACIE crop calendars are 
in appendix A. Long-term monthly averages of, daily maximum and daily minimum 
temperatures for subregions of provinces were used to simulate normal daily 
maximum and minimum temperatures. The Robertson (1968) spring wheat and 
Williams (1974) spring barley phenology models were run using the simulated 
daily temperatures and daylengths for appropriate latitudes. Simulated daily 
temperatures are in aopendix B. Phenology model output for spring wheat is in 
appendix C, and output for spring barley is 1n appendix D. Evaluation of the 
LACIE crop calendars may be found in an ear’ier report (Hodges et al., 1980). 
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CROP CALENDARS PLOTTED 05M5 76 
PERCENT OF AREA IN DEVELOPMENT STAGE 0v SPECIFIED DATE FOR 
alberta AREA 2 SEVERAL rEARS AVERAGE CROP CALENDAR FROM 1973 LETTER OF W L PORTtOUS 
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CRO^ calendars plotted 05 15^ ’6 

PERCENT OP AREA IN DEVELOPMENT STAGE 3V SPECIFIED DATE FOR 
alberta area 3 SEVERAL vEaRS AVERAGE CROP CALENDAR FROM 1971 LETTER OF A L PORTECUS 




CRO^ Calendars •^lotted os 3g/76 

PERCENT OF AHEA IN DEVELOPMENT STAGE dv SPECIFIED DATE FOR 
LETHBRIDGE. ALBERTA CANADA 
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CROP calendars plotted 05/28/76 
PERCENT OF AREA IN DEVELOPMENT STAGE 3Y SPECIFIED DATE FOR 
LACOMBE. ALBERTA. CANADA 
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c«0^ calendars plotted 05' 15 78 

PERCENT OP AREA iN OlVlLOPMENT STAGE flV SPECIFIED O/.TE ^OR 
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CROP calendars plotted 05. <5 '6 

PERCENT OP AREA iN DEVELOPMENT STAGE dv SPECIFIED DATE POR 
SASKATCHEWAN AREA 4 SEVERAL YEARS AVERAGE CROP CALENDAR PROM 1973 lE'^’ER OP W L pQRTECLS 
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CROP CALENDARS PLOTTED 05-16 76 
PERCENT OF AREA IN DEVELOPMENT STAGE BV SPECIFIED DATE FOR 
SASKATCHEWAN AREA 7 SEVERAL YEARS AVERAGE CRO» CALENDAR FROM 1973 LETTER OF W L *»ORTECUS 
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CROF calendars plotted 05 15 ?6 
PERCENT OP AREA IN DEVELOPMENT STAGE BY SPECiPiED DATE FOR 
SASKATCHEWAN AREA 8 SEVERAL YEARS AVERAGE CROP CALENDAR FROM 1973 LETTER OF W L pQRTEOUS 
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CROP calendars plotted 08/:t/76 
PERCENT OP AREA IN DEVELOPMENT STAGE B> SPEClPiEO DATE POR 
INDIAN HEAD. SASKATCHEWAN CANADA 
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CALiNOAMS ^LOTTED 0ft/:t^76 

PERCENT Of AREA IN DEVELOPMENT STAGE iV SPEClEiEO DATE EOR 
SASKATOON, SASKATCHEWAN. CANADA 
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CROP CALENDARS PLOTTED 05/T5.76 
PERCENT OP AREA IN DEVELOPMENT STAGE BY SPECIPIED DATE FOR 
SWIFT CURRENT. SASKATCHEWAN. CANADA 
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CROP calendars PLOrrgO 08/7a78 

PERCENT OP AREA IN OiVELOPMlNT STAQE 8V SPEClPlED DATE ^OR 
REGINA SASKATCHEWAN CANADA 
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CROP CALENDARS PLOTTED 06^28/76 
PERCENT OP AREA IN DEVELOPMENT STAGE 0V SPECIFIED DATE FOR 
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APPENDIX C 


PHENOLOGY MODEL OUTPUT FOR SPRING WHEAT 
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S8 

•JV, 

_ 9-< 

low 

loo 

01 

Ol 


lob 

IdO 4!00 
lf>9 d''H 
If'O iiui* 

loo <'0‘* 
lbs duo 
las due 
l«b dOd 

105 dUA 
1 c* S c 0 b 
1 ">'0 

lO'J £110 
loo £ijb 
Ibb dUA 

106 d09 
Irto dos» 
Ido dOV 
ido diW 
Ihc duA 

107 du*# 

1 ?| l!it' 

I 7 dll! 
lb/ dlu 
Idb £11 
Idb dll 
Ibo dll 
IHb did 
le^ did 
IdS did 








27.0 

7,0 

d6.3 

0.3 


C-4 


C-^OH STAod JULIAN j'AT'ti »*'Uh f'^O i 

CLI*^ATIC U0H,WA1.i. AHHuitD Tv m HUkitMtiJM eiHia MUUtL 


LOCaTIOn! ALdt'^lA iuUTM Ltt«bHlUot 
LftTlTUUt: A'J.TO 

•o<^se»i«veD 

40RMAL MAXt 21.2 27.1 34.4 5u«S 62*6 

■vIORHAL '♦ins 0.5 5.0 l3.1 2b.«» 34.7 

tSTHAltu 

nOPMAL aaas 21.7 24. t» 3 a. 3 Att.2 62.5 

MOH04AL MINS 1.*# 3*8 11.7 23*3 39»7 


bd«5 76.5 74.1 OA.6 54.1 37.0 27.0 

43.b 40.0 A^.o 37. y 29.3 Ib.S 7.0 

73.A 7d.O 75.1 65. A 51.6 37.2 2o.3 

a 5.4 <.N.6 47.0 40.0 26.3 l6.0 6.3 


. H 


1?5 

126 

127 


1 2b 13 7 
120 13!J 
130 130 

m i5^ 

133 U2 

Hi l:< 

136 i<»4 

137 14$ 

iio' U? 

•140 148 
141 140 
14? ISO 

143 I'll 

144 l6e 

145 , 

146 154 

147 15$ 
14H 156 
140 157 

150 I 58 

151 15m 
15,2 160 

153 

154 


34 

36 

36 



HI 


102 IbM 
l6j ls »0 

103 WO 

104 W1 

1 64 Wi 

163 W1 

165 U' 

166 15 

167 W3 

157 Wi 
lob lV4 

158 W4 

Ion Ws 

Hi l?i 
Hi HI 

173 W8 

174 

l?4 i'4'» 

_ 200 
. 6 201 

177 201 

178 202 

17s,2u3 

17n 204 

180 205 

181 20b 
182. 266 
183 207 


5ii 

^33 


213 227 
213 227 

213 226 

214 225 
cl4 22V 

$ 22V 
5 230, 
16 230'- 
216 231 
2 
2 

218 
21V 233 

m 

iil' §37 

222 237 

223 2ib 

224 23s# 

iitiSl 

2«:7 24 3 
228 244 
22V 245 

230 247 

231 248 

233 250 

234 251 
23d 253 










G-5 


55 ' 


STAot JuLiAj uATt'3 ChO^'; KHU.'t 

CLHATiC -40rtrtAL^ Af'PtiftU TU A HOdtH»S0i« Hiifiy MOUtC 



lUCATIO'I; ALc(t»'lA SuC'l't LMCU^nt 
LATITUOK: ba.bU 


vJdSERVEO ■ , , , 

>(0(4MAL MAAi i\»d i7,i JA, 
t>10*<MAL O.D b,0 li. 

tSn-'ATEti • 

m^a: dl.7 ^<»,6 i<*. 
<0»>‘'Ai. --In: l.A J.d U< 

P t J rt ^ 

100 :?0 IbA 183 <;0b 22u 

101 K'O l3*» 1©J fc'yb 2«w 

102 120. lb«» 183 20b 22o 
l'>3 120 lab i8i 20b 22o 
\o«* l2l lab lab doa 2c0 
Mb 121 lab loJ 203 220 

. 10t> 121 la> Ub- 2Ub 220 
107 122 ISb 18A 205 220 
M« 12? Ibb Mh 205 220 
oo 12 j M-v M* dob 220 

110 123 lao la<* 20b 22o 

111 12*» lao la** 20 b 221 
[12 12<« lab M** 2oo 221 
,13 I2b lao ie*i 2oo 221 

' 1 1 A- 126 1 56 1 35 29.6 22 1 

115 126 lb7 18b 20© 221 

116 127 lb7 18b 207 221 

117 128 lb7 I6b 207 222 
IM 12A Mb lea 207 222 
tl*^ l2'^ law loo 2o7 222 

iiMini? {IS m 114- 

M? U? lb> lob 20-< 223 
iii 133 laO io7 2uH 223 
l?A 13** ioO 1«7 ,2ov 22** 

■ I2a IJA lol 187-20P-22** 

126 I3a lol lot* 210 22a 

127 13o 162 Ittd 210 225 

128 137 1 62 . 1 8>^ 210 22b:, 
12-i 138 163 18S» 211 226 


50»S.62.6 o8*5 76.5 
1 2o*8 36*7 A3*b a8*0 

3 a 8»2 b2«b 7j,** 7b«0 
7 23.3 35.7 a5.A A9.8 


7a. I 6A.6 bA.l 37.1| 27.0 
Ab.S 37.9 29.b l8«9 7.0 

75.1 69.4 al.b 37.2 26.3 
A7.9 AO.O 28.3 16.0 6.3 




Cr<0>* iTAoK OULL*'. UAlti fou frtU'*! 

Ci.i''^4riC ■I'JOWrtALb, JU m )<0rit«T:5UW rtMib H0U£L 


LOCaTIO'^J 
cATiTUOe: 
Of^SE^VEO 
■XOPMAL i^AA 

tSTl < aTEw 
'FORMAL -^AA 
>40RMAL rin 


MUathIA i»yur»- LACU'’^«3t 
i2.50 



• 2 27.1 3<»*'7 t>U.s 62.b bd.b 7b.b 74.1 
*b b.O 13.1 26.4 3b.7 43.9 48.0 49. S 


b4.b 

37.9 


IS- 


.1 37.0 27.0 
.9 16.9 7.0 


: 21.7 24.6 34.3 48.2 b2.9 /3.4 7b. 0 79.1 69.4 91.9 37.2 2o«3 
: U'i 3.b 11.7 23.3 39.7 49.4 49.B 47.9 40.0 2b.3 lo.O b.3 


13;) 

131 

132 

133 

134 

135 
13b 
137 
13A 
139 
Uo 

141 

142 

1 43 

144 

146 
l4b 

147 
1 45 
l49 


139 

1 :^; 

142 

142 

Ui 

144 

145 
I 46 
U7 

149 

190 

•192 

.153 

154 

165 

150 
157 


II?- 

152 1^0 

153 lai 

154 152 

166 153 
156 154 

167 165 
156 165 
159 167 


laj ld9 
l04 Iv) 
155 l5*0 
l55 Ivi 
lob 191 
155 l9C 
167 ,192 

158 193 
loH 193 

159 194 
17.; W5 
171 195 
171 195 
1/2 Wo 

173 1-97 

174 19b 

175 199 
175 199 
17b 200 
177 201 
1 7.8 20.< 
179 
lao 2u3 
lol 2 o4 
lai 205 

162 2ob 

163 2o7 
l54 2uO 
la6; 2ub 
Ido 209 











'4l 






*5T4bb. JoL I ft < UATt'b ChUr*S ►rtU>'* 

climatic .^OirfMALS AHj^LItD TO A J<UoEk 1 r»Ml!s MOUtL 


LOCATl'.K'it ALnf'lA Ltf'ilrtrtU 
LATlTUue: S 6 .U 0 

OASEMVe) 

MOAMaU max: li,h 2U.i 30*b A4.0 bZ,g li^b 7U«7 bl«3 sU.m 3d.b io.U 

<»)MhaL min: -7«b -2.0 6.1 2t».5 3b. 7 aJ.S am. a Ab.7 37 . a 2e.O li.7 -0.6 

esTIiATE) 

40m*^aL max: 12.9 10.6 26.3 aa. 6 60.9 fj.3 76.2 7 a. A 62.6 a6.6 30.2 17.6 1 

;90MMAL MIn: -6.2 -a.O 6.6 l9. 7 3 a. 7 <*6.6 62.2 60.0 aO.6 26.3 11.2 -0.7 


10«> 

I UN 

107 

ItiH 

10« 

no 

II j 

in 

ii^ 

117 

llrt 

119 

120 
121 
1?2 
l?3 
12a 
126 
126 
1?7 
12M 

129 

130 

131 

132 
]33 
13«» 


26 16S 
126 ns 
126 166 
12n IbS 

126 l60 

127 160 

27 466 
27 1 66 

12M 166 
20 160 
2- l66 

29 15 7 

130 167 
13 > 15 7 

131 157 

131 156 

132 166 

133 166 
13A 169 
liA 169 

[35 U? 

n? loo 

13b lol 
13H 161 
139 162 
lA9 162 
lAl lo3 
1A2 163 
IaJ 16«» 


162 202 
loc 2o2 
U2 202 
IH2 202 
nc 20 2 
loc 2u2 

162 2U2 

182 202 
162 202 
1 16 2 202 

l5C 202 
1 o 3 20 3 

163 2o3 

uj 203 

■163 203 
183 203 
183 203 
iMA 20A 
IrtA 2 Ua 
l6A 20A 
leA^iOA 
186 205 

lb6 2t'S 
lb6 205 
IbO 206 

166 206 
Ido 2»)6 

167 20 7 
lo7 207 
I6e 20 B 


217 

217 

217 

217 

217 

II? 

21 / 

217 

217 

111 
21 7 
21 7 
■216 
216 
216 
216 
21c 
219 

m 

219 

220 
220 
220 

III 

222 

222 





C-0 


I 


sTa>jf: juLU M uAtei bi f^OM 

CLI'^ATIC lo A T i'Jfii f*i’t|> iO'JtL 


LOCftTlON: ALdC.t'rA tt ^l.-fAL 

LATITU0£: So. 00 

JHSC-^VeO 

•FORMAL max: .l^«4 2U.3 30.0 40.0 02.2 00.2 73.0 70.7 Oi.3 50.4 30.0 10.0 
«0R 1AL mJn: -7.0- “2.0 0. 1 20.6 30.7 43. & 40.4 4S.7 37.4 2o.O X2. 7 -0.0 


tSTlAATtO 
FORMAL MAAJ 
>40 AmAL ^In: 


12.9 io.o 20.3 -aa. 5 00.9 7J.3 7o.2 74.4 02.e 40.0 30.2 17.0 
-0.2 “4.0 S.S 19.7 34.7 46.0 62.2 60.0 40.S 20.3 11.2 “0.7 


l44 164 
U5 lOS 
lArj 166 
l46 166 
U7 167 
l4A l6d 

149 loo 

150 169 

151 170 

152 171 

153 171 

154 172 

155 173 

156 174 
IS? 175 
I5a 176 

159 176 

160 177 

161 17o 

162 179 
IMvUO 
164- 1«1 

165 152 

166 132 

167 13.3 
16H 134 
165 135 
lo9 l36 

170 107 

171 137 


1H5 203 222 
Iho 2y4 «;23 
l64 209 220 
134 21 0 224 
19«J 21 U 224 
191 211 225 

191 211 220 

192 212 226 

192 213 227 

193 213 22n 
i-*j 3l4 22(1 
1V4 215 229 
195 215 230 

195 2l6 231 

196 217 231 
.I97 2ia 232 

196 219 233 
193 220 234 

199 221 235 

200 222 230 

201 223 237 
20-2 223 233 

202 224 239 
2u3 225 a<*>j 

204 226 242 

205 227 243 
20b 2^9 244 

206 230 24b 

207 231. 2^7 
2wb 232 248 




'7 -, 





CWO'H ST Cut JULlAt^ OATfb POh J bW- OtiHlV£U f'KO'^ 
CLIMATIC NU-^NAUS AHPLltlJ TO m HOdtHTSuN dMrS MOU6L 


location: 

laTITuol: 

JMSEMVED 


«LbtH(A CLnImaL tuMOi'jTUi't 
53. Su 


cSTImaTEJ 
-^OH*«AL MAAS 


Id.^ 

20.3 

30 • 6 

4^.6 62.2 

68 • 2 

73.6 

70.7 

61.3 

50.4 

30.6 


“2.0 

8.1 

2S«5 36.7 

43.5 

43.4 

45.7 

37.4 

23.0 

12.7 

id.y 

lb^3 

23.3 

44.5 60.9 

73.3 

73.2 

74.4 

o2.3 

46.0 

30.2 

•6 • d 

“4.0 

5.5 

19.7 34.7 

46.6 

52.2 

50.0 

40.5 

26.3 

11.2 


QS 

vr« 

«»7 

00 

01 


\it l: 

Ido 1> 


oT 
-57 
.. 157 

lo7 
Ido 157 
Uo ioi 
. I2t 157 
02 126 157 
103 126 157 
10« l2o 157 
I OS l2o 
loo 120 
)7 1 20 
lOH 120 
109 126 
10 - 


11 !i? 157 

12 127 157 


13/ 

io7 

lo7 

1d7 

15^7 

157 


27 
113 12« 
IW 12H 
16, U9 

16 129 

17 130 
.l-» 130 
119.131 


li>7 

Ibo 

Ibdi. 

iba 

loh 

1^0 


jnii 113 

122 133 loO 

123 13A loo 

124 134 loo 


133 2o 4 
123 204 
lo3 204 
1H3 204 
lo3 2V4 

Idi 204 

133 204 
33 204 

IbJ 204 
Idj 204 
1 o3 20>. 
le>j 20>» 
1.-1J 204 

103 204 

33 204 
84 204 

34 204 

134 205 
1«4 2US 

134 205- 
34 205 
84 205 

04 20t5 

104 205 

135 203 
l33 20o 
Ibb 206 
135 206 
l3b 206 
13b 207 


H 

218 
2, ,8 
213 
2le 
21o 
213 
213 
21e 
213 
213 
2lo 
2lo 
21b 
213 
213 
213 
213 
213 
213 
21-1 
213 
219 
2 

21 '# 

^l**. 

219 
cl'# 

220 
220 
220 


13.0 

• 0.6 

17.3 

“0.7 


I 


srabE aoLlA . OATES Futf Oti^lVElo; PHOrt 

CUi"^ATIC NOK-^ALS. AHFLitO ,TO ^ KJdEHTsON rtrtTs MUOtt 


cOCaTIONJ 
LATITUOe: 
oHse<»veo 
•>(Oi9hal- max: 
I'^OPMAL min: 

tSTHATEO 
NOHMAL max: 
FORMAL min: 


ALritr^TA 

bS.bO 


central tUMU jTON 


i?: 


U.9 

- 6.2 


20(.3 

- 2.0 

16.6 


30.6 

8.1 

28.3 

b.9 


Ad. 6 

25.5 


H. 


62.2 

36.7 

60. 

34./ 


68.2 

43.5 

/3.3 

46.6 


73*6 

48.4 

76.2 

52.2 


70.7 61.3 
■.7 37.4 


45 


74.4 

50.0 


62.8 

4U.6 


50.4 

2e.u 

46.6 

26.3 


30.6 

12.7 

30.2 

11.2 


16.0 

-0.6 

17.8 

-0.7 


125 

126 

127 

128 

129 

130 


135 

136 

137 

138 

138 

139 


31. 140 
32 141 


142 

143 

144 

145 
145 

159 j-47 
I 40 148 

49 

50 
.51 
152 

m 

155 

156 

157 

158 

159 

160 
161 
162 


133 

Hi 

137 

138 


l<*3 

144 

145 
14 6 
147 
1*8 

149 

150 

151 
15? 
J53 

l54 


161 

161 

162 
162 
162 
lo3 
163. 

164 

165 

165 

1 6b 

166 

167 
l6a 

168 

169 

170 

170 

171 

172 


186 
ibb 
1 bb 

187 
1«7 
Ibb 
180. 

188 
169 
lb9 
I 90 

190 

191 

191 
192' 

192 

193 

193 

194 
196 


•Hi m 


174 

175 

176 

IJl 

1.79 

17.9 

loU 


207 

207 

2o7 

2oa 

205 

209 

209. 

209 

210 
2l0 

ii\ 

212 

212 

2-43 

214. 

214 

215 

21b 

21b 


220 

221 

221 

221 

222 

222 

222 

223 

223 

li: 

225 

225 

22b 

227 

227 

228 
223 

229 

230 


197 

197 

19e 

199 

199 

200 
201 
202 


217. 231. 
218 '232 


r....V.. . ••■I ' ..V 


219 

219 

220 
221 
222 

223 

224 

225 


232 

233 

234 

235 

236 

237 

238 
240 


Vv.'.*. '.A- 


c-n 


wiULlM’' ijAfta fOA CwUPJ b<i i vt.0 *'t'U''» 

CLHaTIC NUt*MAL> TU A. i<UOfcHl>U(-i Brtli HUUt.L . 


L')t aTIun: 

kfr 


MLnt> I A PiOH f n 
■>7.00 


UAtlTUOE: 

OHStKVEO , , 

NOk*^AL MAA ♦ 17. <S £9.3 a7.A BI.S o 7.0 71.1 BV.t> bO.l AO. 4 

'^OWMAL '^lN}«lil.3 -3.0 B.O £4.0 30.7 43.0 a 7.0 40.3 37.£ 2o.£ 

tSn^ATEJ 

'lA^J y.O i3.0 £0.0 *.3.0 00. £ ^£.9 7/.0 73.0 Oi.£ 4%.£ £/.l Ia.a 

i<tO(**^AU .‘U'At -9.1 -0.0 3.0 lO.O 34.5 ‘♦7.1 53.0 00.0 40.4 20.3 9.4 -3.£ 


£7.7 l4.4 

10. 0 


-3.S 


120 13£ 
l£i 133 
-££ 13.1 
123 134 
l>4 135 
5 1 Jn 


r 

■ 1.‘ ■ 


1.30 

137 


130 
>9 I 39 

iS-* 

131 U» 

132 l4l 

133 14£ 

34 143 

35 144 
.36 145 
137 146 
l3-< U7 
1.19 U7 

ijs 

l4? I5.i 

143 lol 

144 152 

145 153 
140 154 
147 155 

4« 150 
49 157 

• i- ...V 


lo‘7 103 
lot* io3 
iso 103 
loo io3 

l09 if»4 

l09 ic4 
l09 104 

100 164 
160 loo 

101 loo 
lOl lor. 
lo£ loo 
lo£ loo 
lOJ loo 
103 167 

164 187 
lOA 166 

165 188 
lot* lo9 
loo 109 

,io7 190 
168 190 

l09 Wl 

1?3 Ui 
lU 15 ^ 

lU l«» 

{\i ir. 


f'3 JIT 
£03 £17 
£t*3 £lo 

£<jj £1- 
£*JS els 
£04 £10 

£04 2. ‘9 
£ ir 219 
£03 ££0 
£00 ££0 
£ur> 2£tl 

IS? Ill 

£07 ££l 
£ 0 ‘e £££ 
£05 £2£ 
£0« ££3 
£■•9 ££3 
£10 ,2£4 


£10 £24 
£U 220 
£2o 
££0 
£2 7 
££8 
2£8 


11, 

Hi 

£16 £3u 


c-u 



C**Oh 'iTMjt JULIA ^ JATtS : So nbHlVtU l 

CL1'**AT1C ♦On’VALS , 4Hi^LltU TJ 4 . •< JtStH f S JN n"ilS Ms>UtL 


L.OCATIO4: ALBtnrA .■^UKlr. 

LATITUDE: 37.00 

U8SERVE0 


14 OPMAL «4AX: '^•l 17.4 29.3 «7.l bl.8 67»(> 7l«l b9.b bO.l AB.« 27.7 l4.o 
'FORMAL MlNt-10.3 -3.4 6.6 2«.6 36.7 A3.S A7.B aS. 3 37.2 26.2 lo.B *3.$ 


ESTI'^ATtU 


^OHMAL maa: 9.b li.rt 2b.O 43.0 00.2 72.9 77.B 73.b 01.2 44*2 27.1 lo.4 
t^ORMAL HIN: -9.1 -b.e 3.5 IB.d 34.5 47.1 33. U &0.3 4U.4 23.3 9.4 -3.2 


33. U 30.3 4U.4 23.3 9.4 -3.2 


134 173 19e 217 231 
139 173 197 217 232 

160 177 197 2la 233 

161 177 196 219 233 

162 176 199 220 234 

hi 138 m lit 

I6S 161 201 223 237 
160 162 202 224 238 

1 (>7 162 203 223 239 
67 63 203 226 240 

66 164 204 22r 242 
69 163 203 22 h 243 
70 166 206 229 244 
171 167 207 230 24»- 
1-72 U7 207 231 247 
173 188 206 232 249 
174 189 209 234 251 
173 190 210 235 253 
176 191 211 237 233 

ir, \ti ii! 178 III 

179 194 21* 642 26b 
179 193 2l3 244 272 
160 l9o 2l6 240 26l 
181 197 217 -246 IO 4 
162 Wo 219 2sl 125 
l63 499 220 235 136 
164 200 221 239 149 
163 2ol 222 260 136 




sfijc, uAlt» S« iitw^tL- ►hU-i 

CtlWATlC iiOK.^ALa. «K.hUl.fcl). To >k HUOtHtiow oMl> f^OUtU 


UOCATIO'*! Aurtt^tA UOO'it 

CAT 1 Toot: 

oHSE^vtO 

.<lun«^AL lAAt V.) 17 . d 2 V .3 «» 7.1 bl.S 
-M 1 N:* 10.3 -J.b 6.0 2%.6 36.7 
tST I*^ATPU 

WUXf«AL <^A^X 4.6 li.b ^0.0 «i.O OU.2 
'lOR'^AL Ml4t *0.6 i.d 10.9 34. 9 


07.6 

43.9 

72. V 

•»nl 


71.1 64.0 

47.6 


49.3 


oQ. 1 40.4 27. 

37.2 20.2 To. 


7.7 

0 


•3.9 


77.0 73.9 r>1.2 4<»«2 27.1 i4.<» 

93.0 90.9 40. •» 29.3 4.4 -3.2 



lo3 203 

il? tSi iU ii 

197 103 203 21 
103 
103 
103 
l03 
103 
103 
103 

103 

104 
io4 
io4 


m 

203 
2o3 

203 

204 

<'>«♦ _ . 
20<* 2l.' 

, - 204 

I»4.209 
104. 209 2] 
109 205 2] 


4 


C-14 


v'uui*». UMtS r yri C^'J^S !><* r r»0'i 

Cl I'^AfiC i^cM+IALS. ATHCltO twl. A e«T> rtWUEu 


'.'JC'»TIUn* ftkft'' I 4 •« UUuOk 
uATITUuE! S!j.<J0 

) ... 
'IONMAL <*iAAt v«l W«fl £'*•3 A/*l ^x»t *>7.6 

•3»e o»6 3ft«7 a3»S 

£sT* ■■'aTEiJ 

^A^t 9.b la.'^ ^b.o 43.0 ti),d ti»H 
(lOn'-^AL mini •9.1 •O.b 3.3 id*5 3A.S #7.l 


71.1 <»9.0 eu.l £f»f 

At. 9 A^.3 i^»£ 13.4 

77.0 73*9 ol.^ it*l 

93.3 90.9 <*0.A 4^9.3 ^.A 


>a E J *i 9 


iifA 

126 

127 

‘,29 

129 

II 

33 
3a 
\S 
36 
.37 

\U 

HO 

it\ 

lAi 

iAA 

LA 5 

iAA 

1A7 

lA9 

>9 

JH1 

isr 

19? 

[&3 

ISA 


136 160 

136 l6U 

137 lol 
39 l6l 
39 lo2 

AO iO. 
Al 163 

OA 
OA 


A2 

U3 . 

lAA loS 

A6 169 


AO 

;i 


AB 164 


69 

n 

196 1/a 


A9 

9l 

S2 

ll 

•S 


97 

94 

99 


l6'J 177 


161 

162 


66 

67 

<^7 


189 20S 219 
189 209 219 
189 2o6 22'» 
196 i06 22'J 
lee 206 220 
207 220 
... 207 221 
187 20fl 221 
187 2oH 222 
lee 2 U 8 222 

J86 2't9 22? 
I Sv 20V 223 
ie*» 210 223 

211 229 


9o 

90 

191 

19 

19 


IS 

77 


78 

79 


9 J II 3 lit 

v2 213 22/ 
193 21A.229 
9A. 215 224 
94 215 229 
_V9 216 23o 
196 217 231 

196 218 232 

197 219 233 

198 220 233 

199 220 234 

199 221 235 

200 222 236 



* '■'OV ‘ • , 

/W 


r \ ' ^ 

i / / 

'^■Uy 


C -15 


-i«6 

- 


blAiit JULIA,. uaTEs Chop: 3*» utHiiwtU FkO"» 
CLI*<ATIC- NOM^ALS A»?PUIfO.. TU A. KjaEPTSUN aHtS 


uOCATlO''^: l^M^^A1 Ct't.tAiM s£ 

wATiTUOet Aa.70 

aese-7VE0 

.MORMA4- M^Aa: 10*6 16*2 27*7 46*0 63^3 71.4 79*0 76*6 66*1 »2*9 30*9 lb*0 

->40»maL.MIn: -8.1 -*>.0 7.9 26.6 3«. I a 7.3 52.9 50.0 39.7 29.d 13.8 0.3 

tSTI'«ATEO 

4UKMAL A$kM 10.9 1a. 2 2t>.2 43.6 61.9 76.1 82.4 79.1 o7.1 49.7 31*4 17.2 

i^OAhaL min: -6.6 -4,3 5.4 20*3 36.5 49.4 33*6 53*6 43*7 28.7 12*6 -0.3 


90 127 137 

91 127 137 

92 127 137 

93 127 137 

94 127 137 

95 127 137 

96 127 137 

97 127 157 

98 127 137 

99 127 137 

100 127 W7 

101 127 137 

102 127 137 

103 127 137 

104 127 157 

105 127 157 

106 127 157 

107 127 137 
lOS 127 1 d 7 
109 127 137 

H O 127 157 
I 127 157 
112 127 137 
113 128 1 d 7 
U 4 126 137 
115 128 157 
116 129 158 
117 129 158 
118 130 138 
119 131 138 


181 201 212 
181 201 212 
181 201 212 
.61 2Ul 212 
Ibl 201 212 
lei 201 212 
181 2il . .212 
18i 201 212 
161 201 212 

161 2oi 212 
lei 201 212 
181 201 212 
181 201 212 
181 201 212 
181 201 212 
lai 201- 212 
181 201 212 
181 201 212 
181 201 212 
181 201 212 

Hi M III 
161 201 212 
lel 201 212 
181 201 212 

181 2ol 212 

182 202 212 
182< 202 212 
162. 202.213 

162 202 213 


(if 





ChO>^ STAot UAfti fOn CHUr' : S«i «j£HiVtU rrlOfI 

climatic <>WH«Al.b rU ili HaofertlSUW HUUfcl,.. . . 

* * ‘ ^ ' 



UOCAriJN; 

LATlTOOt: ♦•^♦TO 

JBSE*<VEO 
• 40 HMAL max: 10 
normal mXn: *8 
esTiMATeu 

NORMAL max: lO.M lA.2 26.2 A3*6 61.0 fO.! 82.4 7M.1 67.1 
normal min: -6*b -a* 5 5«A 20*3 3b*S 49*4 8S*b &3*C 43*7 


•8 16*2 27*7 48*a 03*3 71»4 79.0 ?6*S 68«i 
• T “ArO 7*9 20«b 38»'l 4f»3 52*9 bO*0 39*7 


52*9 3U*9 
29*8 l3*8 



49*7 3I.A 17.2 
28*7 12*0 -0*3 


P e . J n S H 









C “17 









STAvjt JUHA>t uATti) Foh uEHWtU F^uj 

CLIi^aTIC NOH'^ALb’ AF*Fa.itU TO A- *<OBe*»TiuM Hj^TS wuotl. 


lOCatIO''*: 

latitude: 


OBSERVED 

i'40Hhal hax: 
.mORMal hin: 


.ESTHATEO 
.^OhmaL max: 


normal min: 


iMSAMTCnt^AN it:l"*OlAN ritAU 
bO.BU 


10. B lt>»2 27.7 .AB.O B3.3 
-8.1 -A.O 7«9 26.6 36.1 


/!.* 79.0 76. b 63. 1 
A7.3 b2.9 SO.O 39.7 


b2.9 30.9 IB.O 


29. B 13.8 0.3 


10.9 lA.2 26.2 a 3.6 6l.9 T6.il b2.A 79.1 67.1 A9. 7 31.4 17.2 
-6.6 -A.b S.A 20.3 36. S 49.4 bb.6 S3. 6 43.7 28.7 12.6 *0.3 


P E J M S H 


100 127 156 

101 127 lb6 

102 127 156 

103 127 l36 

104 127 156 

105 127 156 

185 if? ill 

lOB 127 156 

109 127 156 

110 127 Ibo 

111 127 156 

112 127 157 


US 126 157 


116 129 157 

117 129 157 
llH 130 156 
119 131 156 

il? iiHII 

122 133 15<^ 

123 133 159 

124 134 loo 

125 135 160 

126 136 Ibl 

127 137 161 

128 137 161 

129 138 162 






C-19 




^s^4SL.T;tiTr/r^ ?*•* ‘“ “ 

liHS: 4; S S:i n:*^ 

.40RMAL rtlt>J: -6«t> ^ 


•" • 


CKOf* STAij£ JULIAN UAttb FOk ULMIvCD FhOM 

ccimatic nokmals afflUd Ta a nuaewTsuN hmTs muuel- 


LUCATlU'^i SASA«ICh£«iAN h<« 

LATlTUOes 50.00 
oaSEMVED 

.^UrtMAL max:.. 11.8 17.2 28.6 64.9 72.3 80.2 l*8.3 66.7 S«.0 32.4 19.2 

!4()0MAL MiNi •Ui -2.9 9.0 27.0 38.3 «7;3 d2'.7 58.0 46.1 29.6 l4.2 l«0 

tSTl^ATEU ^ 

iMOHKAL MAX4 12.0 15.2 27.3 a 4.8 63.3 77.8 o4.U 80.7 08.7 51.1 32.7 18.3 

WO0MAL min: -5*7 -3.3 6.4 21.2 37.0 49.5 55.5 53^3 43.4 28.6 12.8 0.3 


90 124 

91 124 

92 124 

93 124 

94 124 

95 124 

96 124 

97 124 
9rt 12 a 
99 124 

100 124 

101 124 


104 126 

105 124 

106 125 

107 125 
lOH 125 
109 125 

it? ill 

112 126 

113 126 

114 127 


115 127 

116 128 

117 129 

118 129 

119 130 


155 179 
155 179 
135 179 
155 179 
155 179 
155 179 
.IS.S 179 
155 179 
155 179 
155 179 
155 179 
155 179 
155 179 
155 179 
155 179 
135 17-9 
155 179 
155 179 

155 179 
l3b 179 

ill ill 

156 179 
15b 180 
156 180 

156 180 
.137 180 

157 180 
157 .180 
157 181 


198 209 
198 209 
198 209 
198 209 
198 209 
198 209 
19b 209 .. 

198 209 
198 209 
190 209 
l9o 209 
198 209 
198 209 
198 209 
198 209 •« 
198 209 
198 209 
198 209 
198 209 
198 209 

198 209. . 

199 209 
199 210 
199 210 
199 210 
.199 210 
199. 210 

199 210 

200 210 . 
200 211 


.. 






' Pnr 




y/ 




STAOe JaLlA< KOh C«Ut*{ ut*^IV£U FrtUm 

CH'^^TK "«0«MALS ftF»HLIEu TU‘ A Kv)tt€«TbuN rtMTS MOOtU 


LOCftTIOUt 
UATITUOt ; 
U8SE*<VE0 

m4a: 

.^owmal min: 

fcSTI«AT£0 
normal maa: 
noomal min: 


SASKA 1 CMt <*AN MA 
!»0»00 


11. H 17.2 26*» 49.a 6A.9 
•7.2 »-2.*» 9.0 27.0 3B.3 


72.3 dO.2 

47.3 32.7 


7b.^ 66.7 i34.0 32.4 
50.0 %0.l 29.5 14.2 


12.0 15.2 27.3 ^A.d 63.3 -77.6 64.0 60.7 6B.7 3l.l 
“5.7 “3.5 6.A 21.2 37.0 a9.5 55.5 53.3 43.4 2B.6 




19.2 

1.0 

IB. 3 
0.3 


120 
21 
22 
123 

24 

25 

26 
27 
2«* 

29 

30 

31 
132 

Mi 

• 13 & 

136 

137 
135 

139 

140 

141 
U2 
143 
1 44 

145 

146 

147 
l‘*8 
149 


131 

131 

132 

133 

134 

13^ 

135 

136 

137 
13H 
139 
14U 
l4l 

Ui 

143 

U4 

145 

i*f» 

147 

Ub 

149 

l5«> 

151 

152 

153 

154 

155 

156 

157 


156 

l5e 

l56 

l59 

159 

160 
160 
161 
161 
162 
162 
163 

163 

164 

165 

166 
166 
167 
167 
lod 

m 

170 

1 n 

172 

173 
I 74 
175 

175 

176 


lai 200 
Irtl £00 
131 200 
lA2 2ol 

162 2ui 
162 201 
163-202 

163 202 

163 202 

164 £03 
18*» 2u3 

164 204 
Ido 204 

165 205 
186' 20S 

166 206 
167 20b 
187 207 
136 207 
1B9 208 
169 208. 
190 209 

190 210 

191 211 

192 2li 

192 212 

193 213 

194 214 
196 214 

195 215 


211 

211 

211 

211 

212 


_ 3 
213 

213 

214 

214 

215 

215 

216 
216 
217 

217 

218 
21d 

220 

220 

221 

222 

223 

223 

224 ■ 

225 

226 






C-22 


ST6o£ JOLlAt-i uATfcb l'*0« CrtUHJ ^«i Oe«lveo FHOrt 
CLHATK iMUKHALb AFfl>Cl&0 TU A rtUbtHTuUi^ dfiTb MUObC 


LOCATlO;4; 
LATITUOe: 
O8SE‘<V£0 
•'40KMAL Hax: 
>40I^MaL min: 
tSTI-IATEO 
NONHAL max: 
NUFiMAt min: 


^MS^A(Cnt«AW '<l« 
bOiOO 




17.2 28.5 #9.8 |A^9 7^.3 


2 -2.9 9.0 27.0 


80*2 78.3 66.7 dA*0 32.A 
32.7 5U.0 A9.1 29,3 U.2 


12.0 i3.2 27.3 4A.8 63.3 77.6 84.0 80.7 86.7 bl.l 32.7 
-S.7 -3.3 8.4 21.2 37.0 <^9.3 S3. 6 33.3 43.4 28.6 12.8 


19.2 

1.0 

18.3 
0.3 


50 

31 

52 

1^3 

55 

5fl 

69 

60 

161 

|63 

164 

65 

66 

67 

68 
.69 

i?! 

17a 

176 

176 

177 

178 

179 


58 

,39 

*S? 

63 

64 

65 
.66 

167 

168 
169 

70 

71 

?! 

17a 

]i 

u 

79 

180 

81 

n 

6b 

\6h 




77 . 

7b 197 
7b 197 
79 198 
bO 199 
bl 200 

UiU 

83 202 
8A 203 
83 20a 

86 203 

87 203 
188 200 

«9 207> 
98 208 
91 20 V 

91 210 

92 211 

93 212 

Hi 

9b 2le 

97 217 

98 218 

Ik** 

200 220 
201 221 

203 223 

204 224 


216 227 

217 227 

218 228 

218 229 

219 230 

220 231 

WW 

223 234 

224 233 
223 236 

226 237 

227 238 
229. 240 

230 24l 

IHiii 

234 246 

236 247 

237 249 

li§!ll 

242 236 
244 239 
240 262 
2a9 266 

231 273 
234 282 
238.298 
262 123 




■* ’ *■ 


C-23 





C-24 




CPOf* stage JIJL1A.« dates FOH Choh: sm ut*»lvtu 
.climatic NOKMALS - AP.PLIEO- TU ,a «\>d£RTSON- bMTS .MQOEL 


LOCATIOfC SaS 

latitude J &U. 
UdSEHVEO 


SAS^ A rC'^E-»Ai'< rtASHtUi'IA 

#7 


>4UHMAL MAXt 
•FORMAL min: 
estimated 

NOWMAL max: 

normal min: 


11.8 17.2 28.6 49. 
*ui -2.9 9.0 27. 


64.9 

38*3 


72.3 

47.3 


80.2 78.3 66.7 54.0 32.4 19.2 
52.7.50.0 40. I. 29. 5 14.2 1.0 


12.0 15.2 27.3 44.8 63.3 77.6 84.0 80.7 68.7 51.1 32.7 18.3 
-5*7 -3.5 6.4 21.2 37.0 49.5 55.5 53.3 43.4 28.6 12.8 0.3 


120 

121 

122 

123 

124 

125 

I §7 
128 

129 

130 

131 

132 

133 

134 


il5 

U? 

14? 

141 

144 

145 

146 

147 
.148 
149 


31 158 IHI 

31 Ibd 181 

32 158 iHl 

33 159 l8l 

34 159 la«: 

34 160 182 

35 160 182 

36 U! 183 

37 161 183 

38 lo2 183 

39 162 184 

40 163 184 
83 18b 

_ _64 18b 

42 165 .186 

43 16 “ 

6^_ 

67 

.67 188 
47 iod Idd 
l48 169 ld9 
^49‘ 169 189 

50 170 190 

51 in 191 

52 172 191 
.53- 173 192 
154 in 193 

55 174 194 

56 175 194 

57 176 195 


14 

4 


144 

145 

46 




.* ‘ » 


21d 


208 219 

209 219 

209 220 

210 221 
211 221 
212 222 

212 223 

213 224 

214 224 

215 22b 


.* y •• 






i‘)P Wiuii" 




‘ROP STAGE JllLlAM OATFS FGi? CROP* S'# OEPlwEn FROM 
- ‘ N0P*^ALS applied to a R0«F.RT50N dMTS MOOEL 


LOCATIOM! 
.ATITUOEl 


, 9 S£RVEO 
NORMA 

norma 


SASKATCmF#AN sc 
50,40 


it 


MAXI 

MINI 




nSrmal^maxi is, a 
NORMAL. MINI -laS 


*1:1 

' 3:1 


?1:S 


50,9 64,9 
2^7 38,8 


47,2 

23.4 




37,8 49 


IVA 


WA 


78,6 

49.S 


32.2 79,8 

54.3 52,0 


67,1 55,0 
40.{ 30,0 

3S:I il:t 




23. S 

4,5 

‘kt 



19A ?09 
9A ?tl9 
lOB ?(19 

94 ?ii9 

194 2 )9 
99 9i)9 
98 209 
98 209 

95 209 
94 |u9 
9« 5o9 

198 209 
‘98 209 
198 209 
98 209 
98 209 
98 209 
98 209 
98 210 

198 2 in 
‘98 210 

98 210 

98 

99 21 (I 

199 210 
99 21 1 
99 
99 

80 200 
180 200 211 






C-26 


lie 


i 


CROP 0»TFs rn» CROP* SW :)EPIV60 P^Or. • 

cClMATIC NOPM*LC APPLlCO TO 4 PQHEWTSON liMTS MpOtL 

|A^KATCHP'«<AN «c 

V, lil 19:? SJ:S «:? Ii;5 Z?:l «:1 lt:i ?i:i *?:i 
16.« i?.s Jj-v \ 1 - 1 :j:j U:| ||:S si:? H:t ?S:9 *S: 



M4Xt 

NOPHAL MAXI ..., 
NORMAL MINI -U8 


n,5 



?0f) 
2AA 
«1 ?rt 
rtl 20 

a? 20 
a? 20 ? 
ai |o? 
a3 |o2 
R3 203 
,a4 fr'l 
|a4 204 

a«; ?''<* 

a«9 20| 
aA> 2«s 

S9UI 

$7 207 
8A- 207 
as 2oa 



• . % 








C-27 


77 


^un 


m 


FOH CPOPt S* '-*€PlV €0 

llMAfiCNOPMAL^ APO^ A. PO^JFPTSOM rtMTS HOOEL 


:RDP 5TA6t JOLlAH OftM 


location* 

■ ATITUOFJ 


«A«tC '\TC»^'‘ W»f 4 
5 ft .40 


LATITUUr* 

p5ft atS! -t\ *1:8 ?t:8 88:? 8«:? I?:? si:? ?»:1 ?8:8 ?1: 

te «S1 1!:! ‘?:l H:i s?:l 8?:i I^.l ?5:? 8§:8 1?:? ?*:? 


.1 23 .! 

4 4 »! 




c 



2S;» ?77 
2**S ?87 
2 SP *?04 
244 U<> 
272 lJ<r 



«;TaAK J'lLlAN r>ATKS •■'^dlvtO P’jO*' 

■ NOPMALS ^P^kieu TO A POHEPTSON tjMTS wOOtL 


LOCaTIOm: «A!s<,'TrHC4,ft\ SC»S'-!PT 

LATITUOP* 

OPStPVCO 
NOPMAL •^AXt 
NOPMAU M!N» 

f^timatfo 

NOPhAU MAXt 
NOPMAL MINI -1*A 


16.7 2 j .6 31.6 


-^.*1 


.0 11.6 


50.9 66.9 72.0 61. 0 7 P .6 67.1 55.0 3 S.I 23.5 
27.7 36.6 67.1 52.3 A 9.5 60.1 3 C .0 If 


If.? l?.3 55;| 5‘;J, ”-1 


0.5 


i .6 6.5 

82.9 79 . H 66.6 52.6 35.6 22.5 
56.3 52.0 62.8 29.1 16.7 3.6 


|00 1 

i?l 


153 1 

101 1 

12 


[55 1 


>2 1 



Si 1 

103 ] 

12 


S 3 1 

106 1 

2 


153 1 

< 

*5 ] 



[S 3 

b 

!1 

|i 

► ' 

IJ i 

os 1 

109 1 

?? 1 

] 

,53 

156 1 



1 ?’’ i 

56 i 


] 

126 

,56 1 


? 

[?6 1 

156 1 


3 

125 1 

56 



12 < 

: 

155 1 


S 

25 

55 I 



IJ 

r 

1 

11 


e 

>1 


56 1 


9 



56 

120 

3 i 

) 

57 1 

t; 


3 

r 

§7 vl 

t; 


' 3 : 

> 

5 A ■ 

i; 

»3 

139 1 

AA 

126 

13 

3 

59 

125 

13 - 

6 ' 

59 1 

. i 


135 

, 60 

J 

1 

[■ 3 ‘ 

s 

.60 


C® 

3 

7 

61 1 

J 

> 

? 9 -i 

13 A 

[61 1 


7 « 

7f> 

7 fl 

7 « 

7 «> 

76 


iPft ?n9 
j94 7f(9 
■56 ?<'/•* 
96 

19A 909 


7 A 
7 A 
7 A 

79 


f 

76 i 

AO 

AO 


919 

>09 


21 

IK' 

l|:: 

ii'i 

?to 


[Aia 
9 A 
9A 
9 A 
19)1 
9A 
91 
|9A 
99 
99 
99 

99 2 
.99 9 
AO ?00 2 
AO 900 9 
81 iOO 2 

I 

. . 2''! . 
09 201 213 
A? 202 213 
3 
6 

16 
15 


81 2(m 

AT 201 


I! 




C-29 


Cw.>0--STa\>e- jULiAN O-AtfS fOK'CrtOt*': SV '0£«l((ti) 

Cl. I •‘''Tie I ) I * A ■• I -jUI'J ni^lS "lOiJcL 


LOCMIO'j; 


LATlTUf-e: 

■iBSPwvea 

•;Oh*41, *Ua: 

I 

ib^t 

#f) 

-11.0 

6 tJ • 4 

0 * . -» 


0 1 . 0 

74,6 

6 7.1 

55.0 

35*1 

23.* 

N0''*ftL ‘IIN; 

•3#3 

1 • 0 

1 1 .6 

2 7.7 

3b • e 


62.3 

*4.6 

40.1 

30*0 

15** 

*.5 

E5TI“'*T£0 
N0J441 "■AX: 

1 f> • 0 


31.1 

*7.2 

6*. 1 

77. 

02.9 

74.7 

od« 6 

52.* 

35.5 

22.5 

*iOH'*4L 

-1 


4.7 

23.3 

37.7 

49. i 

5*. 3 

62.0 

*2.e 

29. 1 

1*. 7 

3.* 

p C J 

n 

s' 












1 11 
1 n 
n? 

133 

13* 

13S 

13A 

1 i-J 

1*1 

l*? 

1*3 

1 **■ 

US 

1 4S 

U7 

1*<1. 

149- 

lSf> 

U1 

152 

153 

154 

1S6 

15T 

SM 


13-* ItiL 
ir-i U2 
Uu io.3 
1*1 16* 
1*2 .16.4 
1*3 165 
1** l66. 
U3 167 
1*6 16 7 
U7 16.) 
1*" 1'"* 
1*4 1 7 v‘ 
150 . 170 
U1 171 
IS2.172 
ISi 173 
IS* 17* 
l6D 17 d 
156 .176 
TS7 176 


■m 


U6 

U4 

160 

U1 

U2- 

l62 

.l'>3 

164 


177 

17* 

174 

160 

151 

lee 

183 


166. .163 
166 i»* 


lo* 

U") 

1 C.-3 

l6o 
1 bo- 
le? 
U7 

U* 
1 ■'*> 
i.n, 

U j 
1 ■»•.; 

avi- 

102 

192 

193 
1 

i Sd 

1^7 

f 

i'^o 

I 

‘dOij 

^U‘K 

2o3 

•2tJ*- 


£•'4 216 
2'1* 216 
2 >6 21o 
205 217 
200 217 

e06 218 

207 . 2 1 b • 
2-'7 21 * 

<.-1-5 2 1 * 

C J'f 22 0 
24* 

£l0 221 
• 21.1 222- 

212 223 
23 2 22* 

213 22* 
21* 226 
216 226 

216 427., 
'216^28 

217 22* 

2 1 * 2tr ■» 

2 1 * 2 3 U 
22-i 231 
221. 2 32 
222 233 
^£3 236 
2 I* 235 
■■226.. .236. 
25^6 23.3 


.- 1 - ■ ■■ ■■ 





C-30 




CPOP stage J'JLIAN nATFS fop CHOPt^S^ DFPlVEn FHj)!^ , 

Climatic, wormSls applied to- a .ROde«rsQN 8 mts model 


location: 

LATITUDE* 

NpMAL^MAX* Ifl.O ?3.T 33.6 51,0 65.1 72. Q |K1 »S.O 67.5 55.9 36.7 

NOPMAt mIm: 1,9 l?,2 27^1 37,4 45,5 §0,2 47,3 38,5 26.9 l4.9 

NpiAL^MAX* IQ,/) 22,1 32,9 40,5 64,0 77,3 82,8 79,7 68. Q 53.3 37,0 24,5 

NORMAL MIN* -l.r 1,4 10,2 23,1 36,7 47,3 52,0 49,7 40,9 28.0 14,4 3,0 


SASKATCHF//AN 

4Q,8/i 

,Q 2 
,6 


n:l 


90 119 



100 20ft 
\0ft 

0/> 7 nn 
0ft 2ftft 
10ft 2ftft 
l.0ft 200 
180 200 
•lao 200 
1«0 200 
100 200 
100 200 
18ft 200 
10ft 200 
10ft 200 

lao.gao 

10ft 200 
10ft 2ftft 
10ft 200 

101 200 
181 201 
101 2 or 
181-lftl 
181 201 
181 2''! 
101 201 
18? ?oi 
10 ? 20 ? 
10? 202 
1.0? 202 
18-3 2ft ^ 


2 
? 

2 
■3 

212 


2 

2 

? 

21 


2 
2 
2 
2 
2 
,2 
.12 
213 
?1 ^ 


13 
13 
13 
3 
3 
3 
3 
3 
3 
3 
?14 
?14 


215 


*• . It ' •- •* ‘ \ *'■* 
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CROP «iTft6E JMLI'AN DATF*; FOW crop: Sw nERWeO FRO;J- 
CUIlfATIC NOPm;V|.S applied to a ROBERTSON dMT$ MOOEl 


location: 

LATITUDES 

OBSERVED 


S AFKflTCHF>VA<v( 
AQ,«n 


normal max: 10,0 23,7 33,6 51,8 65,1 
normal MTNS -2,6. 1,9 12,2 27,1 

estimated 


37.4 


I’A 15:1 


79,0 67.5 55,9 36.7 25.5 
47.3 38,5 2«. 9 14.9 5,0 


normal MAXS. 19,0 22,1 32,9 40.5 64.0 77,3 82.8 79,7 68;9 53,3 37.0 24,5 
normal mim: -1,0 10,2 23.1 36,7 47,3 52,0 49,7 40.9 28,0 14.4 3,0 


p 

E 

J 

H 

S 

R 

150 150 

170 

199 

221 

233 

151 159 

179 

200 

??2 

?35 

152 160 

100 

201 

??3 

?36 

153 161 

101 

?0? 

224 

237 

154 ] 

16? 

10? 

?03 


230 

155 1 

163 

103 

203 

226 

?39 

156 ] 

164 

103 

204 

2?7 

240 

157 ! 

165- 

184 

2nc; 

22^ ?< ? 

150 1 

166 

185 

206’ 

229 


159 1 

167 

106 

?07 

230 

?44 

160 1 

160 

187 

?O0 

231 

245 

161 1 

169 

180 

20-3 

233 

?4 7 

16? 1 

170 

189 

?09 

?34 

249 

163 i 

171 

190 

?10 

235 

?S» 

164 ; 

172 

190 

2U. 

23.7 

2.52 

165 ] 

17? 

191 

21? 

230 ■254 

166 ; 

173 

192 

213 

240 

257 

167 ’ 

174 

193 

214 

24P 

?59 

160 ] 

175 

J94 

216 

?44 

?63 

169 ; 

176 

195 

?17 


267 

170 ] 

177 

196 

210 

248.27? 

171 ' 

170 

197 

219 

250 

279 

17? ; 

179 

198 


253 

?06 

173 

100 

199 

?21 

266 

296 

174 : 

181 

200 

22? 

?6rt 

97 

175 : 

L02 

201. 

.224. 

,2§5 

117 

176 : 

103 

202 

225 

273 

132 

177 

104 

203; 

?26 

100 

157 

170 : 

185 

204 

220 

114 

158 

179 

06 

205- 

229- 

119 

159 


.• ^ 

• /f 

•. t: .■» , •# 


. *■ , t 
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•CRO*> ST«fiF jHLfAM OATI* 
CLIMATIC NOPMAL«; APPLTI 


} Fow crop: OFe WEa F«0^ 

:0 Tn A ROHEPTSON dMTS MODtL. 


LOJaTIOm: 


FacK ATCM^ wAM £C 
51.2^^ 


LAtiTnoF: 

ORSERVEO 

NORMAL MAX! 7.7 14.0 25*7 46.2 62.3 70,5 77,4 7b. 0 63,7 SI. I 29.6 

g??wwr-"'' *’•* *'‘ 

NORMAL max: «.0 ll.S 23.9 

normal min:-io. 1-3.3 1.3 


ww«r ^ m 9 ^ 

25.0 37.4 46.0 51.6 43.6 39.2 29.1 12.2 

81.6 73, 

55. ' 


41.9 60.7 75. i 
17.5 34.6 43.! 


.6 

.4 53 


.1 65.7 47.7 28.9 
.6 43.5 27.8 10.7 


14.9 

-2.7 

14.4 

-3.1 


105 ] 

L29 1 

106 ] 

129 1 

107 1 

1?9 1 

103 ] 

129 1 

109 1 

129 1 


0 

129 1 
29 1 
29 1 
29 1 


4 

30 1 


15 

30 1 


16 

130 1 


17 

111 I 


13 

111 1 


1.9 

L32. 1 

^ . i 

?0' 

13? 1 


»1 

133 1 

',J 

*2 

133 1 

123 

134 1 

124 

135 1 

125 

35 1 

126 

t36 1 

127 

137 1 

123 

33 

129 

139 1 

130 

139 j 

131 

140 1 

132 

141 1 

133 

42 ] 

134 

14J 1 


59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

60 
60. 
60 
60 
60 
61 
61 

n 

6? 

63 

63 

64 
64 

64 

65 


103 

133 

3,1 

HI 

.33 

9.3 

33 

83. 

33 

33 

33 

93 

33 

33 

HI 

34 

84 

34 

85 
85 
3*; 

35 

34 

36 
96 

37 
37 
87 


201 
201 
2M1 
■3on 
201 
201 
201 
203 
203 
203 
201 
201 
2'-l 
20 3 

203 
2f»3 
204. 

204 

204 

204 

205 
?05 
205 

205 

206 
206 
207 
207 
237 




214 


> 

2 

P 

2 

k 

21 

2 


?15 

215 

216 
216 
216 
216 
217 
217 

217 

218 
218 


* 
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CROP ST4GP JULlfiN OftTFS FOP CrtOPf OFoiVEI? FROM 
CLIMATIC NOPmaus ABPLIEO-.TO ft POHCPTSON BmTS MOOLL 


LOCftTIOMi Sft<:K4TCME'«ftN EC 
LftTITUOF: 51.2'^ 

AQCCpyCn 

NORMAL MAXI 7,7 1A,0 25.7 46.2 62,8 70,5 77,4 75,0 53,7 51,1 28,6 l4,9 

NORMAL MlNI-nli - 7:2 4,6 25,0 37,4 46,0 51.6 48,<> 39.2 29.1 12,2 -2fc7 

NORMAL^mAXI 8,0 11.5 23,9 41,9 50.7 75,2 §1,6 78.1 65.7 47.7 28,9 14.4 

- - . - 17,5 34.6 48,5 55,4 


normal mini-10,1 -8,3 1.6 


5 34.6 48.5 5‘ 


5i,6 43.5 27.8 10,7 -3*1 


ns 1 

144 1 

136 1 

145 1 

137 

145 1 

138 I 

146 1 

139 1 

147 1 

140 1 

148 1 

41 

49 i 

42 

;SO ■ 

143 

51 

144 

152 1 

I4S 

153 1 

146 

154 1 

147 

155 1 

148 

156 1 

1<*9 

l>§7 1 

50 

158 1 

151 

L59 1 

52 

[61 I 

153 

161 1 

154 

162 } 

155 

163 1 

156 

64 1 

157 

164 1 

158 

165 1 

159 

166 1 

160 

167 L 

161 

168 1 

162 

169 1 

163 

170 1 

164 

171 1 


66 188 
« 1 


67 


88 

89 


68 189 

69 190 
69 190 
10 1?1 



208 ?19 
20A ?\9 

209 220 

209 220 

210 221 
0 


73 193 

74 194 

75 195 

75 195 

76 196 

77 197 

78 197 

79 198 

79 199 

80 ?0O 

81 200 

?! isr 

83 201 

84 203 

85 -204 

86 ?05 

87 206 

87 207. 

88 207 


221 
222 
22^. 

223 

224 

224 

225 

226 
227 

7 .228 

8 ■•■228 

8 229 

9 230 
20 231 

2?l 232 
2?» 23i 

mm 

225 ?36 
225 237 
22A 238 
228 239 

230 24i 

231 243 




CROP $Ttt6E JMir'i^J OaTFS frjp crops Stt 0€p1VEO fRO<* 
CLIMATIC NOPMALF APPLieO TO A ROttEHTSON ^iMTS- MOOeL 


LOCATIOm: 
LATITUOFS 
08SERVE0 
NORMAL PAXt 


SACKaTCHFiXAN CC 
51. S' 

9,7 15.B 27.5 A?. 


.3 65,1 72.3 79,5 77,4 65.5 52.9 30,7 17,1 

NORMAL MTNt .».9;4 A4,S 7,5 26,8 38,5 46,5 52,2 49,5 39,7 29,1 13,1 -0,9 

normal NAXt 10,0 13,5 25.9 44,0 62,9 77,4 83,8 80,3 67,0 49,8 30,9 16,4 

NORMAL MINS -7,0 -5,6 4.6 20.0 36,5 49,6 55,9 53,6 43,4 2B.0 U.6 -l.o 


105 

126 1 

106 

126 1 

107 

126 1 

108 

126 1 

109 

126 1 

tio 

111 

126 1 
126 

If 

127- 

127 ■: 

114 

127 

15 

120 : 

16 

.20 

117 

[29 i 

110 

[30 1 

19 

130 1 

20 

[31 1 

J21 

[32 1 

22 

[32 1 

123 

133 i 

124 

[34 1 

125 

135 1 

126 

135 , 

27 

|36 

120 

37 1 

129 

130 1 

no 

139 1 

131 

40 1 

132 

141 1 

133 

141 1 

134 

142 1 


55 170 
55 170 

55 170 

55 170 

55 170 

56 170 


56 170 
56 17? 


56 


56 179 
56 17° 

56 18<' 

57 !«'' 
57 Iflo 
57 100 
SR 180 
50 180 
50 101 
59 101 
59 101 
59 10? 


190 

90 

90 

90 

90 

90 

9i8 

90 

90 

r>q 

90 

90 

9Q 

.99, 

199' 

199 
99 

?00 

200 
200 


209 
20 9 
209 
209 
209 

2o9 

209 

209 

209 

209 

209 

209 

209 

211 


210 


60 102 
61 101 


60 182. |00 

2-11 
202 
202 
202 
200 
201 
204 


61 

6 

6 


101 

103 

104 


63 104 

64 105 
64 105 


213 

213 

2L4 

4 




% i . * * ’ ■ 
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E ROP STttGF JmlIA'J OERlven FROM , 

LiMAtIC normals AP^LlfeO .TO. A. hoaC.RTSON: »MTS MOOfeL : 


location: 

obs{rv?o* 
normal max: 
normal min: 
cstimatfo 
normal max: 
NORMAL min: 


«askaTCmFxan CC:saskaT00'» 

5?.2'‘ 

9,7 15.8 27,5 <»9,3 85,1 72.3 79.5 77.8 65,5 52.9 30,7 

•9,4 ."A. 5 7.5 26^8 '38.6 46.8 52i.2 A9.S .39,7.29.1 13.1 

in.o 13,5 2S.9 44,0 82.9 77,4 8.7 8 80,3 67.8 49,8 30,9 

-7,» -5,6 4.6 20.0 36,5 49.6 55.9 53,6 


83.4 28.0 11.6 


t0,9 

16.4 

- 1.6 


lOO 1 

126 ' 

55 178 1 


*1 ] 

126 

155 178 1 

If 

*2 

126 

.55 178 1 

103 1 

126 

55 1 

78 1 

104 1 

126 1 

155 1 

78 1 

105 1 

,26 1 

55 1 

78 1 

I*" 

16 1 

126 

155 

78 1 

1 C 

>7 . 

126 1 

155 - 

ITS - 1 

108 1 

126 ] 

155 

109 1 

126 1 

155 • 

78 1 


io 

126 1 

155 

79 1 


1 

,26 

155 

179 1 


2 

127 1 

155 

179 1 


3 

127 

156 

179 1 


14 

127 j 

156 

179 1 


15 

128 

156 

179 1 


16 

128 

156 

179 1 


17 

29 

56 

79 1 


15 

130 

157 

179 1 


[9 

130 

157 

180 1 

, j 

JO 

131 

32 

157 

80 1 

;i 

\l 

.58 

8 " 1 

' j 

J? 

3 ? 

58 

80 1 

123 

33 

58 ' 

[81 1 

124 

134 ! 

159 ' 

181 1 

i: 

li 

?6 

i 

159 ; 

160 : 

181 2 
81 2 


}I5 H? 

129 138 


97 205 
07 20 8 


97 208 
97 ?08 
97 ? 0 H 
“ 208 
208 ' 
97 208 
97 ?>)« 
97 2 ''** 


97 209 
97 ' 209 :' 

98 209 
98 709 
98 209 
98 709 


99 


w ▼ 

m 


60 18? 
61 182 
61 18? 


99 ?l'l 
on 211 
00 211 
200 211. 
2«0 212 
201 212 
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CROP STAGE JMLT»0 DMES FOR CPOPt S*< OFRIVEf) FRO*-' 
CLIMATIC NORM AtS. applied TO A HORERT.SON eMTS.MOQtL 


LOCATlONt 


SASK4TCMFWAN CC«SASKAT00M 
5? ,2^ 


normal maxi Q,7 is. 8 27.5 49.3 65.1. 72. 3 79.5 77.4 65.5 52.9 30.7 17.1 
NORMALyMlN* -9.4 -4.S 7.5 26.8 38.5 46.8 52.2 49,5. 39.7 29,1 13.1 -0.9 


normal max I 
normal mini 


10. 0 13.5 25,9 44,0 62,9 77,4 83.8 80.3 67.8 49,8 30.9 16.4 
-7,8 -5.6 4,6 20.0 36,5 49,6 55.9 53.6 43,4 28,0 11.6 -1.6 


130 1-39 

131 140 

132 141 

133 141 

lil \t\ 

138 146 

139 147 

i 40 144 

ti US 

143 151 
164 152 
KS 153^ 
146 154 
147 155 
149 156 
149 157 
150 158 

mil 

154 161 
155 16? 
156 168 
157 164 
158 165 
159 166 


62 1ft? 

62 103 

63 1R4 

63 184 

64 185 

65 188 
,v65 186 

66 186 
'67 187 
67 187 
6ft 188 

69 1*8 

70 188 

70 190 

71 190 

72 191. 

73 19? 

74 19? 

74 193 

75 194 

76 198 

n m 

78 197 

79 197 

80 198 

81 199 

82 ?00 
8 ? 200 
83 201 


220 

221 










CPOP «?T4Ge JHtlAM O&TFS FOP CPOPi S« OEPlVEO FROM 
CLIMATIC normal*^ APPLieO TO A ROBFPTSOM BmTS mOOEL 


SASKATCHEWAN WC 
51. 6'' 


LATlTUOFt 

NORmal^HAMI 10. S 15 .^ 2H.? 49.6 65.1 72.0 T9. 5 7T.0 65.1 53. | 31.3 18.0 

NORMAL HlNt -R.l -3.6 S.l 26.1 37. M a5.9 51.1 66.2 36.S 26.2 12.6 -0.2 

N^piAL^MAX* 11. F 16.6 26.S 66.5 62.9 77,1 83.3 79.8 67.6 50.0 31.6 17 . 5 

normal MlNt - 6 .B - 6,6 5.S 20.3 36.0 68.6 56,2 51.8 6l,9 27.2 11,5 -1,0 


35 

Is 

163 

166 

[65 


66 I 

P9 ] 

67 1 

60 

68 1 

61 

69 ) 

62 

SO 

163 

51 1 

\tt 

1 

166 

56 1 

67 

55 

165 

56 I 

69 

57 1 

11 

58 1 
1 

56 

n 

155 

63 

1*6 

64 1 

157 

65 1 

158 

6S 

159 

66 1 

160 

67 1 


68 

62 

69 i 

163 

70 1 

166 

71 


21^6 217 

B ff^ 
208 21 
209 2 
20Q ?; 



83 20? 

83 20? 

84 

85 206 

86 20 c 

87 206 
a? 207 
89 208 


223 235 
226 ?36 

225 237 

226 238 

228 ?<kO 
2^9 ?<»l 
230 262 






IS 
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5Tior j'lLl^M nir^s ofoivto fKor^ 

CLlwATir N05«ftL«^ iPCLlt J TO A eo*^l?*^TSON rt»ir!i MOOtL 


LOCATimft *<C:SCr»TT 

LATITUDft 5?. 4^ 

OBSWVfn 

NORMAL MAXI 10, <» 14,9 2P.? «»9,6 M.l fg.Q 79,5 77,0 65,1 53,2 31,3 l«.*i 

WftMAL^MfNI -A.) -1,6 H,l 26,1 37,8 45,9 51,1 46,2 35.5 26,2 12,6 -0,2 

NOPMAL MAM 11,? 14.6 26.5 44,5 6?.<» 77,1 53,3 79,6 67.6 SO.O 31.6 17,4 

NOPmAu mini -6, a -4,4 S.5 20,3 36,0 45,4 54.2 51.8 41,9 27,2 11,5 -1.0 


90 125 

II III 

94 125 

95 1?5 

95 1 15 


97 125 
95 125 
99 125 
100 H 

103 l?c 

104 1?5 

nl I? 

107 2C 

105 ,25 
109 f?q 

Iln 1?6 

1 ! 



IQA 

7\ 



IQA 


n 

H'S 

QA 

7 

r\ 


QA 

P] 



;^A 

7\ 


An 

9A 

7\ 

, »■> 

An 

1<>A 

7 



QA 

2 ; 

0 

lao 

IQA 

2' 

1 J 

An 

QA 

? 

0 

An 

QA 

7 



,AA 

7 

, -1 

An 


7 

M 

An 

QA 

?10 

An 

QA 

210 


IQA 

1 

0 

An 

IQA 

? 

0 

An 

QA 

7 

0 


IQA 

? 

0 

lAr 

QA 

7 

0 

An 

IQA 

7 

0 

AO 

IQA 

|] 

(> 

AO 

QA 

7\ 

[o 

At> 

>9 

7 

I 

1 A‘ 

IQQ 

7 


AT' 

IQQ 

?ii 

Ar* 

IQO 

7 

il 


Q<a 

? 

1 


IQQ 

7 

1 

A1 

IQQ 

211 


rpop «T^(%F 'V^TFS FO** C<»OPt <* oF-^IVKO ►">0‘ 

CLl**<kTlC NOPVftL^ APi^Liet) To A kO’^pa-TS'JN -i^ts MOOtL 


LOCATION'! ^ASKlTCnPH^AN ^Ct^COTT 

Catituofi 

o«sfiRvcn 

NORMAL MAX! In.Q IA.9 21.? A9.6 

NO»MAl.^Mj^Nt -P.V -1,b 1.1 2b. I 

lifiOMAL MAX! 11.2 l^.b ?f.f 

normal MlN! -A. A S.b 20.3 


tn.Q lb. 9 21.2 A9.6 *i'S,\ 72.0 79.5 77.0 65.1 53.2 3K3 

-biv -3.6 1.1 26.1 37. H a5.9 51.1 AM., 2 3B.M 26.2 12.6 -0.2 

11.2 1A.6 2b,1 A<»,b 62. A 77.1 13.3 7 a., ^ 67.6 SQ.O 31,6 l7.A 

iijfl Lull Sl5 2ol3 36ln AM. A 5A.2 SI ,l aI.o ^t.2 u.s -l.O 


P F J M 5 *7 


131 ISP 16! 

131 ISP 1«1 

132 ISP IPl 
137 J5P 117 



3<» lip i»n? 
3A IPO IP? 
13S 160 IMP 
13S 60 113 

irt hi 13? 

13S 16? ISA 
,30 6? iSa 

,40 6:1 liA 

A! 63 IIP 
»4f 164 IPS 

A? l64 116 
A3 165 1S6 
AA 166 1ST 
AS 166 >87 
A6 67 1P1 


200 21^ 
?on ?\? 

?nr> >1^ 
201 >12 

<;oi 


A6 ,67 1P1 
IA7 16« IIP 
4A 166 IPO 
A9 69 190 
.50 70 on 

51 71 io> 

152 17? 10! 

153 17? 109 
5A 73 103 


I5A 73 103 

155 17A 104 

156 175 19A 

157 76 195 


201 9 j 
^'2 213 
2’'2 hA 

20> 914 
?03 ? 4 

70-! 2ls 

20-» >1S 
204 916 

204 2if> 

205 >17 
?05 >17 

9i»6 ?IP 
>06 211 
207 ?19 
^0^ ?IA 

IJ3 II? 
210 ?2| 
21 •• 22? 

I’ll 111 

>13 22A 
>13 >2S 

21 A 226 




* 


C®0p STaG^ J"l t a .< >aT~S rjj if.*'lvtt» rH'A.i 

CLHtTIC 6=»->Lrf;i' To a uo^cPT-jiiy fiMTS mOOM. 


<;asx''(TChc’ •;«•'! oF 


LOCaTlO^'t 
iaTIT'IDF: 

OPSEPVFn 

MO»»*AL MAC ‘i,/ n.S aS.Q i*h,^ *,1.3 7U1 77, «♦ 7^,M 63.1 SO.^ ^7,3 i^.9 

MORMAL mIw:-73,c -h,3 3,? a<t,4 37. n 4'S.V 6l,^ 4m.c 39.0 >H.rt 11.3 -4.7 

f<;timatpo 

90OMAL max: 1.-!.3 /^3.4 aje.t *.i,a 7*1,1 7M.<? (,S.^ -'j.S -77, <» l^, 

normal ) '.S 16,7 34, ■< 43,6 SS.6 S3, 9 43,4 P7.«? -x.b -4, 


p 


E 


J 

H 




1?« 

15? 

m 

A 

?i? 

in 

1 

i 

[?a 

154 


pn t 

?i? 

11? 

l?9 


m 

p •'* f 

?i? 

in 

1?9 

15? 

n» 


?i ? 

ll4 

1?? 

n? 

13^ 

^r>f 

?i? 

m 

1?R 

] 

IS? 

n? 

>» 1 

?i? 

116 

130 

1 

15ft 

n? 


?i> 

117 


130 

] 

150 

n? 


?i? 

in 


131 

] 

159 

n? 


?12 

in 


131 

1 

150 

n? 


?12 

l?o 


13? 

1 

150 

1 8? 


?l? 

i?i 


13? 

1 

159 

n? 

>A1 

?1 1 

1?? 


133 

i 

1 60 

n? 


?1 3 

1?3 


134 

1 

i6f. 

n? 


?1 1 

1?4 


134 

! 

[60 

n? 


?1 J 

125 


135 

1 

161 

133 


?1 J 

1?^ 


136 

1 

161 

lAO 

PA'P 

?14 

127 


137 

1 

161 

1«4 


?14 

1?3 


13? 

1 

16? 

184 


?14 

l?9 


m 

1 

n? 

1 34 


?n 

130 


139 

1 

163 

lft5 


?15 

111 


140 

] 

163 

nc: 


?1S 

13? 


141 

1 

164 

1H5 

pnif. 

?.15 

133 


14? 

] 

164 

1 3ft. 


?n 

134 


140 

] 

[65 

13ft 


?lo 

135 


144 

1 

165 

13ft 


?17 

136 

144 

1 

nr 


?17 

137 

145 

167 

lft7 

PViTis 

?1 7 

13« 

146 

167 

13? 

?07 

?13 

13R 

147 

16ft 

1 3ft 


?13 


i 1 


* 1 






(r r 



I 

I 

! rwna J"L I ' C-tjM! Sn > fV)' 

i rLNftTir ^{)^is«AL': Ti'> »<»-«KV rs>VN< -iMrs '<*U »ti 




toCATins: aTcmc ..AM mf 

LATlTUOFt Si»,7' 

nrt^FRVFO 

MOM-AL MA*J n.5 ?H,>3 n.l 7/. A /•*.«' 61.1 Sl>.«r ^7,j 

normal 1,^ 17, II ^1,6 ^rt.H U.l -h.? 

FSTtMATrO 

Mft>?MAL MASS* »S.7 Jft.l u?,] 4,1,*. 7*,, I h;>,^ 7c,? ft's,? .*«,b <?7,^ l^, 

normal MlK't-n 0,s In, 7 1*.,! 4H,*> SH.n h 3,4 <»7,i M.b -4, 

P F J H c 


|4n I 4 A \ 6 Q ?nA ?W 

41 t4P 140 l«vS ^ 0.4 p^\ 

;<*, l^’’> 170 l‘)o .‘ 0 ", p^it 

141 l«3l 171 19« <1 « PP\ 

144 !«’ 171 1'31 ' ?^\ 

US is-^ y? u-> r^M 

144) 1S4 171 \<4\ 

\47 is«? i 74 IRl <*1 i ?i»4 

14M 156 17S V<i4 ?n ?2** 

14R 157 17S IMC ^U 

ISA 174^ ,^\A 

l«l ISO 177 ,'l-. ?rf 

cj I*,.- 17H 1Q7 i»l 7 9.x 

1ST U1 1 7v» I4i* .»! 7 >9 h 

l«4 It.? iMr. 14*. ^U .>^'4 

ISM Ui 180 IRM ?1‘» ?3! 

154, iA,4 IHl ?on ?11 

IS7 144 1«? ?rt ' PP] ?1> 

1 C 4 144 ih 3 ."'1 ;^?:s (> 3 * 

IC 4 144, iM3 ?.-»9 >?^ 934 

60 167 I 64 pry pp <^ 9 \-> 

161 168 IHS ?09 ??S ?J4 

6? 160 184 >04 ??4 ?17 

69 179 1H7 ?0t: ?97 ?1S 

64 171 l?P 9 n«. ^?4 

65 179 U9 907 p?H ?41 

,66 171 MO 900 ;>lr) ?*♦? 

167 174 IMO ?0M 939 944 

168 175 151 91 ?1-^ 9*.S 

165 176 15? ?n <?34 ?h7 


I 



JkT 


Ci»OP stagf j'lii'^Ni nATf<i C‘>nps 

ClIWAtlC NO»'*AL‘' AWOLlfcO A rfn«hwTSH 4 ^ H 


LOCATIAMS CAAK^TC'tPwaM mFSMFlFooT 

LATiTijorr 

08s#f»ven - 

NORMAL MAX* S*7 n,*> Hb.-* <*%.? n,l 77.4 7‘*.a »>3.l SO. 2 ?7.3 12. 

N|RMA^T^^^*-n,« -«*3 1.2 24,4 37, t» 4S.9 51,6 40,6 i«,C 26.0 11.3 -4,7 

M09MAL max: *>,■» I«,3 23.4 42.1 4J.4 74,1 «?,? 70,2 6*^.? ‘♦O.S 27.2 18, S 

normal A.O <V.*5 16.7 34,3 40.6 55, M 5J.9 43,4 27.2 4,5 -4.0 


90 

91 


94 

97 

9« 


OQ 125 


?« 154 
2« 154 


92 124 15P 

93 1?9 15« 

94 l?5 )Cft 

95 125 158 
2« 154 
29 
25 


56 

56 

54 

54 

5« 

54 


ino i?4 
1«1 124 

102 12« 

10.3 1?4 154 

104 128 154 

105 124 !58 

106 1?4 158 

107 1?4 154 
inh 1?4 154 

109 124 154 

110 12« 154 

111 126 158 
11? i?9 154 
in 129 15p 
m 129 158 

115 120 158 

116 13'^ 15« 

117 13" 159 
U« 131 150 
119 131 159 


18 V 

m 

141 

141 

141 

141 

15 ! 

161 

141 

141 
1 41 
141 

m 
ni 
181 
141 
181 
141 
I 41 
161 
15’ 
16! 
1 41 

141 
J 89 
IH? 

142 
14? 
18? 


«#on 

2A'^ 
2 n 

2't:i 

2’'0 

?0" 

200 

2<v» 

.fo-j 

■>ni> 
200 
?on 
900 
90 0 
90 0 
20 n 
200 
20 0 
900 
2" -1 
20 0 
200 
20 1 
201 
20 1 


912 
■>\2 
212 
212 
?12 
»12 
212 
212 
212 
212 
412 
212 
212 
219 
219 
212 
?1? 
?12 
212 
212 
212 
212 
21? 
212 
21 9 
212 
21 ? 
212 
212 
212 
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«», i>ppivcn 

LlMATIC ^POLtEO TO A OO^EPTSON hmTS MOOtt 


tOCATlOMI < A«, 

HhsIrveo * ■*’* 

NORMAL MA«« 

“•*>. »*lN*-n**« -R .3 

IMATE 



A«.K^TCHE 4 AN NEtMELEO^T . ^ ^ ^ ^ ^ 

- 

n.s 2 S.R 4 » 6 .a 63.3 Ti.i 7 T,<» r-i>.a 63.1 sn .2 fr.3 u *^ 

- “ “ ‘ 3.? 24.6 3T.6 4S.R SI. 6 46,6 3R.0 26.6 U.3 


normal mA«* 4,-» lfl.3 23,4 42,1 41,4 76,1 62.2 T6.2 6*5.2 46,6 27,2 12.6 
NORMAL M!Nt-U«P-l*'*0 sl.S 16,7 34,3 46,6 Sl.a 63, M 43,4 27,2 M,6 «4.6 



OP 

A 7 

HP 

103 
IH 6 
163 

163 

164 
64 
64 
64 

1 6« 
166 
64 
64 
64 
167 
)67 
60 
60 
66 
69 
06 
Ml 
01 
I OP 
0 ? 
93 

104 
06 


POt 

POl 

261 
26 p 


? 


P 13 

213 


2«2 PI 3 
2''2 
a ''? 

263 
2«3 
263 
204 
?04 
204 
206 2 
?66 2 
204 * 
2''4 

207 
20 ? 

266 
66 


3 
14 

li 

6 

6 

4 
6 
7 
7 
6 
u 

M 

0 


. 60 220 
21 ' 221 
210 221 
211 222 


212 223 
21? P?3 

213 224 

214 22*7 
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r»»no r*'rF^ npoivt-n ►vn* 

C^lMAtlC KfOOMAUF TG 4 MOQaU 


►'lF»MfLrO">T 


UOC*TtONt S^FKftTCHFWAN 
LtflYUOFt 
O^SCRVFO 

f^RMAi. MAi(i R,-» l^*S 2S.9 46,? A3,3 n,l ^3*1 

WgMAL mini- 13. R -R.3 3.2 2^.A 37. R 45.4 51. <» 4**,e 39.0 2«.» U.1-4.7 

rSIlf^TFl) . . .. ... . . _ . 


normal MAUI 
NORMAJ. MlNI-n.R-l «.0 


n .3 JR. 3 23 .A 42,1 
R.S J6.7 


5J.4 7A.1 
3 A .3 4^.6 


«2.2 r«.2 45.2 46,5 27.2 12.5 
55. H 53.V 43.4 27,2 '^.5 44.2 



5 R 

IRS 1<»3 
R 4 !R 3 
JM 4 W 4 
IBT 
A 7 


RR 


R*< 

R 9 

Q.^ 

RV 

\*>1 


I? 

97 

9 H 

40 


9 ? > 0 (' 

J9<. ?<l 
.9c; 202 
I 94 ?03 
197 7ft4 

jqa »i >3 
)09 ?R4 
?ri7 
241 2UR 
20? 209 
?03 211 

?R 4 212 
?f>w •>13 
204 2 U 
207 215 
204 2j4 


21 0 
211 


219 


C-AO 


C«np ^T^GC Jt'LU ‘1 rUT»*^ Fnp CPOPI 0FP!VF') fpom 
CL l***TrC NORMAL^ ftPOLTtu TO A PO^F-^TSON POOtL 


LOCATION! 
LATlTtlOF! 
o««seRVEn 


SA«iK«TCHF*(&N nEINCLFOPT 


NORMAL S«7 n«^ 


3.2 2A.A 


$1*3 n«l 77«P 7P*r63,| !90«2 27.3 12«« 
17.(1 ASN $U0 AR.6 3<#.0 U«5>4»* 


NORMAL MAK t 
NORMAL 


. 10.3 23,^ ^2.1 

MlN!»l I «®*i0.0 0.5 10. 7 


S’*t 

14.? 


40. A 




7(s,2 Of. 2 
53.5 43.4 




27.| 1 

N.S • 


il:2 
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^op sTaol- jtiLiftKi o^rrs Frt« <!*• *>KPive'> fpo**. 

CLi'«ATic W0P«AL« APPLltO 10 <k PQPFWTSON H^fS mOQeU 


LOC«T!OMt ^A<;<ilTCH^«^«N ‘■H 


jj^TnuDF* 


WSERveO 
NOPM^ MA5I 

PSt 
NOP 






r.^ i*.» «;.t 

3,7 


•6,P 63.3 
26,6 36,6 


70, J 
66, i 


76,3 73.% 52*6 60.0 26,0 16,0 
%9,5 66,6 37,2 27,6 10,9 -6,6 


nOPmau MAXt 7,6 n,rt 26,9 62,5 
NORMAL «IN»-U,6 -9.% 0,0 16,5 


61.0 75,2 HI. I 77.2 66.5 66,5 27,9 V3.M 
33,5 67,2 53,9 51,9 61.7 26.0 9,1 -6,6 


ft 

u 

3? 

33 

37 

3H 

4n 

ti 

63 

66 

65 

165 

166 
167 


*55 

59 

50 

50 

50 

59 

59 

60 
160 

60 

6« 

6 

6 


6 
6 
6? 
6 ? 
63 

{66 

A 

66 

67 

67 

6A 

169 


VA 

!*03 

203 

?*>3 

|03 
203 

?03 
?«3 
?rt6 
?04 

2 ^6 
}<\u 
?«5 
2f'S 

?rtO 
?i'5 
205 
06 
07 
07 

l«a 207 


153 

53 

153 
153 
153 
156 
156 
156 
156 
156 

54 

156 
1 156 

I J55 




155 
)56 
\56 
155 
185 

!tH! 


155 

{50 

189 

190 
100 


715 
? 

I 

? 

1 

? 

? 

2 
2 
? 


s 

5 

6 
6 
6 
6 
6 
6 
b 
7 
7 

17 


?05 

20a 

?00 

?00 

210 


?{S 

219 
2 

220 
220 
221 
221 
222 



C«0«» STaOft HATPS OC^lvEO P«<0*" 

CUlMATlC NOP«W.« APPLICO TO 1 ^oaKPTSOsI anf% MU.ltl 


LOCATIOMI ^A«iKATCHf^»AN N't* 1 

LATITIIOPI 

u^sEPvcb 

NCPHAL “AXt 7 .^ U,«* 2 g ,6 A 6,9 61,3 ? 0 ,a 7 g .3 73,4 62.6 SO.U lA.O 

SORMAL MINI - 13.0 - 7,8 3.7 2%,6 30 , M 44,2 49 , •» 4<*,4 37,2 2?, 5 19.9 -O,! 

NoMaL SaPI 7.9 n .8 24,5 4?,5 M,o 7 S .2 gl.l 7 f ,2 04,5 %o,S 27.9 13,8 

normal M 1 NI-U .4 - 9,4 9,9 16,5 31,5 47,2 53,9 Si ,9 41,7 26,0 9,1 - 4,6 


76*3 73,4 62,6 SO.O 28.0 14,0 
49,5 46,4 37,2 27,5 10.9 • 4,5 

81,1 7 f ,2 64,5 % 6,5 27.9 13,8 
53,9 51,9 4 l ,7 26,0 9,1 - 4,6 


P € J H 5 9 


140 148 

1 4! 149 

I? 

44 15? 
145 153 


151 159 

152 169 

112 \n 


[69 19 ! 
70 19 ! 


171 ! 9 P 
ITI 19 ? 
17 ? 193 


1 57 ,65 
58 ,66 

59 167 
60 168 

1 61 168 
6 ? 69 

63 70 

64 171 
165 17 ? 
)66 173 
167 74 

168 75 

169 176 


* 7 r 1^7 

178 198 

179 198 

179 190 

180 ?00 
181 tOl 
18? 20? 

183 20? 

184 ?03 
184 ? 0 & 

1 85 205 
86 205 
87 206 

88 ?07 
188 ?<'8 
IBQ 200 


?1? ?24 
?13 ?25 
?18 ^26 

111 ill 

r? iio 

217 ??9 

218 ? 3 .» 

219 ?31 
2?o 232 
g?l 233 
222 234 


227 240 

228 241 

229 242 


19? 21? 
193 213 


230 ?43 

231 245 

233 246 

234 24 H 

235 25 » 

237 ?5l 

238 254 



C-51 


CUMlTir Mftl?MSLe ^ootien TO 4 ffO«»:»TSOM HMTS MU041. 


lOCATTOWi 
LtTTTUuPJ 
nft«€«?vEO 
NOOM^t M43fl 

???TiWM‘" 

Mftvs 

N09MH 


sn,n^ 


er 


-9.«» 

1 ■» 


• ' 


*5.3 

• A,<s 

n. \ 


i;5 


m 

^1.6 

l'».6 


IV,#. 

If, 3 


73.0 
50, <» 

77.0 
S^,3 


7«*,5 

56.1 

03,3 

60.1 


lill 

^4-J 


*5" 2 

63, 7 

67, V 

66,5 


IJ:i 

3il£ 


31.5 

16.5 

16,3 


16,V 

- 0,6 

16.3 

-0,5 


j 


V*» 

VI 

69 

VI 

6.* 

VC 

V6 

V7 

Va 

VV 

Oft 

:i 

01 

04 

r«; 

04 

07 

nq 

OQ 

10 

u 

n 

U' 


a<k 

l: 

?6 

?6 

26 

|6 

?6 

i?6 

?6 

?6 

96 

96 

9# 

96 
?7 

i; 

97 
9« 
?6 
?V 
9V 

3fl 

30 


66 176 
5? 170 
55 17« 


55 

55 

55 

55 


55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 


75 

7- 

7- 

li 

7h 

75 

76 
7« 
7M 
79 
7B 
7« 
?a 
76 
7M 
76 
7« 
70 
76 


55 1 76 

66 17“ 

56 17m 
56 170 

56 17h 

57 175 
57 17V 


V? 

V? 

V7 

V7 

V? 

V7 

V7 

V7 

V7 

V7 

V? 

)7 
V7 
V7 
V7 
V7 
V7 
V7 
V7 
V? 
V7 
97 
V7 
IV/ 
I V7 
197 
1 Vk 
i Vi4 

1 vm 

196 


906 

906 

906 
9ft6 
9ii6 
?*>6 
? »6 
9 >6 
9i»6 
9 16 

>'i6 

906 

9'6 

?ft6 

906 

906 

916 
9*16 

9. ,6 
9*i6 

?i!6 

?i»6 

906 

9i!/ 

9 17 

96/ 

9*1/ 

917 
?0 7 


C*i>2 




W Wtt n>tinfrP~ '1 


CPOP «iT*r»P; ri4TP^ P»H S- nF.^IVEO KWOt# 

CLl**FTIf MOPMAt.'; aPPtli5»»^'rt» A *»fHK»TStH omTS 


LOC^TTOHI 

w?i5rn' 

MOOmIAI. MAXt 

^lOPwAi. MA»1 !i»,« 
AlOPMAL MIN* 


MAftiTimA 


Q,0 


iH.6 W.S W.S 13.0 7M*f |T,2 H.7 S|*l 31 U.V 
•^♦5 f mi. 2^#3 3^#^* 55*^ 5^»* ^5«f 33*S ^0#^ 


3:^3 i^^#0 ^3**§ 

^^3 19.6 3r*S 92*3 60.1 5«.7 40.5 3^.2 


?i;i 


l^.| 

•0.5 


12'' ! 

m 1 


3? j 
31 I 

?3 1 

78 I 

l»4 ] 

134 1 

>8 

38 1 

184 

34 I 

27 

14 f 


37 t 

\p<> 

In 

JH \ 
□8 1 
HA T 


18? I 

41 j 

m 1 

[HP i 

u 1 

4? 1 

3S 

41 f 

13A 

44 1 

“'7 ] 

148 f 

li'* 

44 I 

14 

147 \ 

4n 

44 ; 

^1 

'-9 i 

4> 

84 i 

lAl 

81 1 

.44 

18» 1 

148 1 

81 i 

4* 

84 i 

47 

88 t 

40 ' 

88 1 

49 ; 

184 i 


lyo iMk 

- 1'% lOS! 

m 

«•' |9Q 


\Mr 
‘ fcin 

A1 

2’ 

81 


^^2 

it** 

17»' 


,Ocj 

|o » 

?Af\ 

?«rt 

inn 


HP >n\ 
HP >»ft1 
HP 

pnp 

«■» Pnp 

84 >ft1 
84 inA 
8*; p<>4 
pc >n<t 
84 P^H 
84 (>tK 
187 

qfl Pn? 
8A in? 
Hn ,»m 

»U P04 
Qf» pn'i 
.91 ?1< 
I<i1 

\9P P\\ 
18-> ?1? 


?m 

P\H 
P.tH 
PA 4 
».t>< 

P09 

>10 


?. 

i 

P 

> 

Pi 


3 

3 

4 
4 


PIH 


Ph^ 

Pil 
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/^5 


;bo 0 j"t I' i TMfP'; fna r.wo**: 

*LNATi^ Ml0Mai.t i.OBLlC" T'» a IJMTS MOrttL 


vAMfro^a sP 


LOf ftTTOMt 
lATJTunPl 
nH«#,evcn 
NO«»m4L 

f?f. 

Mn0MAI^ MAitl |i ,n 
M09»«At MfM •A*,'* 


wAi. MINI 
!«4TFn 


4J.1 52. j i3.t» U*f iM *»|.7 15 .** 

7*^ ^7*3 3^»A> ^‘>*0 S3*5 #J#7 33»J “O*** 


n.l 43, ft ft;»,4 77,0 ^3,b ft>,4 ft7,9 4<^,9 31,1 ift,S 

3,3 i9,6 37, «. S«,3 ftO.l 4ft.5 32. £ U*3 -*U^» 


F 


ISrt 1 

1 

51 

59 f 

15? 1 

5« 1 

^5 3 1 

16'- , 

154 

■ ftl 1 

|S9 j 

ft? i 

5ft 1 

[63 : 

V 

63 

159 1 

[ft4 ! 

ISO 

ft5 ', 

ftft 

f«ft 

ftl 

ft? 

ift? 

ftft 1 

ft3 

ftO 1 

164 

73 1 

|55 

71 1 

Iftft 

.7? 1 

67 

173 1 

69 

174 1 

4Q 

175 1 

7» 

7ft 1 

IJ 

|li t 

73 

76 1 

74 

I9« 1 

7S 

191 ', 

7* 

92 

177 

93 2 

79 

[94 ? 

170 1 

95 2 


75 

7ft 

77 

7#> 

7A 

70 

rt 

A3 

A3 

A4 

A7 

A8 

AQ 

9C 

91 

91 

94 

99 

W7 

9A 

99 

no 


104 

194 

I9C 

194 

197 

197 

199 

190 

^ni 

?,'? 

?>14 

?ll5 

^07 

^T’ 

?! 1 
?14 

?is 

?ift 

" ‘ A 

d 


?n ? 2 i 
??<* 
-^u ??» 

?19 7^4 
?14 ?/»4 
^17 

?17 ??4 

?!3 hi 

55? 

i^? ?ll 

??4 ?33 
2?H 234 
227 2.16 
22*» |17 
22*^ 23*1 
?3<t ?4» 
23? ?4l 
237 24jf 
244 


I?? 


23ft 246 
23« ?4H 
24A 2S'» 
241 292 
24 3 ?^i4 
|4ft ?9ft 
249 299 
2'«n 263 


uaj GiN AL PAGt’ ' 
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J'H fft i iifsTS’5 t’tfWx S* '>€vlv<*:0 

rUt'^ATir dSPUtf ) Ty « POHifPTS><iN e»MT<% MOr^eL 


L<'CATfO^I 
I •TtTiKl?* 

hN«#evC*^ 
NOPMAt «*AXt 

MAOMAI. Mt»>l 

f^TT**ATPn 
NOO***L UiNt 


MA SPr-|NNE»Fr» 


o,«; 


?*<.6 

ftT.S 

ft3.S 

71.0 

7S.S 


•«.4 

-A.I 

T.2 

2T.1 

3<».ft 

SO.ft 

5ft. 1 

53. 

1 

n.3 

as. ft 

**3.6 

ftp.** 

t;.o 

6J.5 

HO. 


•^«y 

i.1 

I**.* 

17. S 

S2.3 

60.1 

s«. 


I «:? 5?:i \l'.t iS:2 

2 ‘ST. 9 *.w,y n.i H.s 

7 «*H.5 32.2 l-«.i 


o 

F 

j 

M 

5 


9A 


S« I 

7« 

57 



#4 

ftfc ] 

7<» 1 

07 

2* 4 


?4 

*^5 : 

7*- 

07 

2 

Q1 

74 

S5 1 

7« 

i07 


04 a 


is« 

l7‘> 1 

07 

:>‘»4 



iftS ^ 

7>* 

*7 




IS*; 1 

7« 

07 

ft 

07 


**5 

17« 

107 


00 


*»5 

7« 

07 


oo 


ci 

1?H 

107 

214 



^^5 

T'* 

h? 

>14 




17“ 

107 



?4 

«s 1 

7« 

0 7 

>»)4 

01 

J?4 

1 

17m 

107 

ft04 

04 


55 ' 

7*> 

07 

204 

ns 

i?^ ' 

55 

7« 

107 

?04 

04 

24 

,55 1 

7» 

07 

ft04 

07 

?4 

5« 1 

I7« 

07 

ft14 

Oft 

?4 

55 

,7>* 

107 

ft04 

00 

74 

^c 

;7“ 

>7 

ft04 

0 

?7 

m; 

Til 

,37 

214 

1 

2^ 

1^5 1 

|7H 

07 

20 f 

1? 

?7 

55 

7m 

107 


1 

[27 

C,fc 

7;< 

107 

2>? 

4 

7ft 

15* \7« ] 

107 

ftof 

4 

I7ft 

5* j 

17M 1 

OM 

ftu? 

’ 4 

70 

I5ft 1 

17« j 

lOO 

?1T 

' 7 ' 

?o 

[•'ft 

17« 

,0m 

ftfi/ 

14 

13’^ 

157 1 

170 

'05 

?07 

0 

1=^^ 

IS7 I7V 
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